No effect of dopamine depletion on the binding of the high-affinity D 2/3 radiotracer [11C]FLB 457 in the human cortex.
The use of PET and SPECT endogenous competition-binding techniques has contributed to the understanding of the role of dopamine (DA) in several neuropsychiatric disorders. An important limitation of these imaging studies is the fact that measurements of changes in synaptic DA have been restricted to the striatum. The ligands previously used, such as [(11)C]raclopride and [(123)I]IBZM, do not provide sufficient signal-to-noise ratio to quantify D(2) receptors in extrastriatal areas, such as cortex, where the concentration of D(2) receptors is much lower than that in the striatum. Recently, we published a comparison study of the ability of two high-affinity DA D(2) radioligands [(11)C]FLB 457 and [(11)C]fallypride to measure amphetamine-induced changes in DA transmission in the human cortex. Our findings support the use of [(11)C]FLB 457 to measure changes in cortical synaptic DA induced by amphetamine. The goal of this study is to examine the effects of DA depletion with α-methyl-para-tyrosine (α-MPT) on [(11)C]FLB 457 binding in the cortex. Six healthy volunteers underwent two PET scans, first under control conditions and subsequently after DA depletion. The simplified reference tissue model as well as kinetic modeling with an arterial input function was used to derive the binding potential (BP(ND)) in seven cortical regions. We found no effect of DA depletion with α-MPT on [(11)C]FLB 457 binding in any of the regions examined. In contrast to the measurement of DA release, the combination of low D(2) receptor density and low basal DA levels in the cortex greatly reduce the power to detect alterations in [(11)C]FLB 457 binding secondary to DA depletion.